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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a light emitting 
element which can improve 

light extraction efficiency, by using an oxide transparent 
electrode layer as 

an electrode for light emission drive and also, adopting 
element structure that 

can lessen the contact resistance of that electrode. 

SOLUTION: For the light emitting element 100, a p-type 
GaAs layer 7 as an 
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electrode junction layer and an ITO electrode layer 8 as an 
oxide transparent 

electrode layer are made in this order on the side of the 
first main surface 17 

of a luminous layer part 24. Moreover, an n-type GaAs 
layer 9 as an electrode 

junction layer and an ITO electrode layer 10 as an oxide 
transparent electrode 

layer are made in this order on the side of the second main 
surface 18 of the 

luminous layer part 24. The ITO electrode layers 8 and 10 
are made in such 

form as to form cover both main surfaces 17 .and 18, 
severally, of the luminous 

layer part 24 all over, together with the p-type GaAs layer 
7 and the n-type 
GaAs layer 9. 
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ic. RRfkSfiawmwtsrt-sjBtT. ai 

■f , *»o^*>- >y7*x*/Mf-A< 1 . 4 2 e VJ: 0 
liIn«Gai-xAs (0<xSl ) ThhZk 

wnmmmmzitmx-m *) mtt 3 k Lfc&fts? 

i - x As ( 0<xS 1 ) *>6&*tt&ft&J|#£j£3 

mmm i 1 3 ey^-niMzmt^mk^. 
imxms j mtiwmmt. < a 1 » Ga , - x ) 

y I n 1 - y P ({IU O^xSl, Ogy^DXIi 
I n x Ga y A 1 1 - x - y N (O^xg 1 , OSyS 
1, x + y^l ) fcT«WS*lTV^*it*1«k-*-* 

itmme 3 msmmmi. mie ( a 1 x g a 

1 - x ) y I n 1 - y PXtifrlfil n x Gay A 1 

1 - x - y NfcTfli«s*i*»-»Ki^9«/ VS 
tiJKtfsraHEB? 7 vmtfzomizxwMZti 

&tfiJlBSZSWS? 7 -y H«^*< k i>\vffiipb 
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mttms.mt£^L5^-fixMztmff)mM 
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m - y P «BU OSxSO. 55. 0. 4 5s£y£ 
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[ mm. i o ] mnmtosmwmtf i t o«®§ 

■C*Sii:t1«Sfc-r*il3c«l^L9Wf*iA»fc: 

mm 1 1 3 mmm-mmmmmmm n om 

■C**it*1*Bt-r*lll*flll^L9W«l*»fc 
[000 13 

10 [&0J!og^68ffi#if3 £0«B|fttJBfc*PfcRW- 
[00023 

[flS*Ottfl?l (A 1 x Gai - x ) y I m - y P 
U1U O^x^l, 0£y£l.(£lT. AlGal n 
PSA. **Hi#fc:AlGaI nPfctBttt*) ft 
ftfc«k "5«3tl«*WJft**lfc«3iaH t tt. S^A 1 G 
a I nPvSft«£, *<tJ:0<>A>K^+ V 7 , O**V^ 
niA lGalnP?77 Hit pIA IGalnP? 

jfi^rCti, InxGayAli-x-yN 
(fflU Ogxgl, Ogygl, x + ygl) £fflV> 

RUtZixX^h. 

[00033 Mm. 07 ( a ) it A 1 G a I nPi« 
SFfOfflr* 1 ). IISFf300fc:*!<rVCIi % nIGaA 
s S£ 1 ±K^rnx t** ^-w^fiS-tl^jBCT , 
nlGaAsA 7 7rl2. nlAlGaInP«7 
H«4, A 1 Ga I nPvSftJf 5. P iA 1 Ga I nP 

30 9?-v m6tfz0)mmzxnmzti. ///Kfnfii 

Jftfcfc*3Bfc*S2 4jWBjR$*lT^S. 14&tfl5 

x\ &mmmi 4im%&t iximt*tnt>* mm 
mm&£.mm?>*$&<?>fi-zmom'Bf8,L. torn 

[00043 &mmm 1 4<7>bs^^s^< 

mmnmmzizZKX'Z&cox: %M&L%)m£ft±z 
&&®&tzti^xGmx'&&. wmvtvx&z 
40 x*). m?mzmmi,zmmmfxm.iiimz®Mz 
it&vfrtftcztix^itf* z corns iwMffim<7)m± 

\iz^'Mm>iznthivzm . mwj^z\mm>w 

LTL4dii:fco*j6«4. fit. ^5>yH«6fc« 
50 «i4fc<0EK=. H-AV hiftK$:S^ffiSfii$oii 
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ftffittfl 1 0 7 *#**4#ifeWSWH3*vO>4. ft 

*. -z^j: o&ma&ijci i o 7 mutt ix a. mi 

tfA 1 GaAsSHIiJWKfllSiVO**. 
[ 0 0 0 5 3 A I G a A sSA«>4>^«S!Effittl 1 0 
711 AlGaln PaAfctt^S^S^TTSJHPfl 

mftjfcwwwfc LT-jnfcRT* mmthh 

tf, fflfl:frfi<^s8g&#ni£££fc%— ItfiKli. 
07 (b) fciRtf-J:3fc, «fltb*5 0/imSBEt*»4r 

«Jt», £^am<i!^Sfcfci>fc&:ixMl:fc 

«?«ti*fcck9, «*SW*HST**£i: 

TV*, ft!!*, 07 (c) fc^-fiofc, mffi&ifcll 
0 7^«ffbSr/h$<f*t, mSBSIWaSWfit^fi 

[0 0 0 6] fit, AlGaAsaiftfr&frSTOEffi 
tWBl 0 7<7)£ffiS\ aS«*OIT0 (Indium Tin 0 
xide : Kft-f yi?VJ>*) jWWWlfc:T«V^ TOft 
ttl 1 0 7 <?>Jf #b < 
H£jtj£LT, JBRUaWtSaftiJeK^StiTV^ 
I). 

[0007] 

#4>#l»tU:i:£*fcJ:Si:, lTOHWia|® 
W§Z A 1 G a A s mtfrbZlimXtM 1 0 7±fc 
flMUc*ll?i\ a$WTOfctt»ttifcJI 1 0 7 fcogftk 
ffifcltfs < * 0 < , It?iJffiJ}iil*fc i & IBfcSWO 

[0008] ^tlg»ffl<7)«flit LTlMBft 

< T*§ 4»?«3SS:«fflf 6 £ fc fc «k 0 . 3KJXai^$Sr 
»»T# *«ttt * i fc fc&& . 

[0009] 

j^tk o aj-r «* 3 fc itzmm? t«v >t . ^ti^t 

MMIflttOTWflWfcaiafc, fflMfttiSmfflfcOT 

1 . 4 2 e Vj: 9*3 *MfcaWNWW»Mr*« 
flHJ^ljWBjRSflT** i fc £#®fc f* . 
[0010] JJBtfXlJfcteJ: S fc . HHUtti&9i«&JI£ 
<»Htl>c:fcfcct9. «SBttttl*fflv^Cfc«r<«a[ 
**HmfcfBiaHHnR&iB «OW £ £ fc ***TtBfc «r 
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izm&mj xz±z < m ix v ^t^&jisHMg 

itfcJURLT. #&aM£^o£tf&£fc#T£l>. 
£4>fc, f&3^$fcItfk«M®Ifc<^lfc. KBMfc 
ftagWMfcfttSJBfcT. A l 
y K=af x . y rx^-*t 1 . 4 2 e Vi 0 /JvSf VMte 
10 ft^fl^4&&ttfi&&J|£#j£?* £ fc J: *) . R 

4HKmwK)»WK»^ifcis^s«« - fc *<t- 

£HT J43KRaaWi*iW>* £ fc *«T§ l> . 
[001 1 3 ±Mi<?)£o%W!m£mZ%^&lblzi. 
0 . ^tftSHH«ffi®Og««£tn:^iS«T# l»a*fc t 
T, *J»H#4>liJ3lT«)2owaA*#i-cv^. <Dft 
SlWHWaS^Ttt, R^WJS©l«iA IGaAst 
SBfilMifc«t*»fcT»jaS*iTV**J, 
«a*1*^-Hi-fcll«-t-57t*fc<i, AlAsii^lt^ 
fflSfcfcfcWifcPCr&fcv*. t*>L^%, iSAlAs 
20 aiUt<0 A 1 G a A s &Mt A 1 S-aiftgfcT^* LT 

tit, i^c^$ni»igs* { A i GaAsmsasts: 
i+oA i mti&isLximimnmmtim&zti 

©iSA 1 AsS^ltOA 1 GaAstUMi, 3Ufc3t 
fctJ:*36«, «aatlMli:LTa*ttfflS*i6«)^)fctJ 
ivtii, ^>H^ yrx^;^-3&S2. 0 2~2. 1 
3eVkiW, ttftfltiBBjftSi fc c7)raTjf- S ■/ 
^tgMX<i-eiifci£v«la$<7)^l!li (Mitf l 0" « 
fi • cmOT : JST. ;^^M-Lt*-5 v?im 
30 ttfcv^) WBl««*ifc<V\ AlGaAsSrffl 
Ir^f fc A lGaInP^77 PUfcUHMBfUam 

2. 3-2. 35eVfc«<*>oAl *-MTt4fc*, 
±!£A 1 G a A s W^fc HaiOffiSa^-f h . 
[00 1 2 3 *JWBO»-«lf jRoJUiaiH 1 fc <t S fc . 

mmmmmt%-tzwmiimiJ t A 1 i:#*L>5r 

Vv^T1«SfiW<0iMkJitt»|ftS*ifc<<, j<> 
H^f-v -y 7X^- t/Js$ n ( 1 . 4 2 e V*}1 ; f?J 
Xtflno. sGao. 5 A s 0. 7 
40 5 e V ) S 7 ^«««S-^fc^T'# 4 . f 

O&m. 2BB«©lcO«l4ffitjt$-^i|efcffi^-r4£fc^ 
T#6. 

[ o o 1 3 3 *fc, *me$&tm i ?<o®-<?>mmt. 

TttOttl-f J:^fctfe«3iam:*J^T. ^5tlS5fcS 
ftttaWWI«li:OBIfc, KBHbMi^«SJ|j:«N-& 
miZX. I n x Gai - xAs (0<xgl ) 
50 BfiSig^JI*«$aT^I»£fc^^fc-r4. mtt$. 
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IBOTISkiMBftjMBmWk^iac I n x Ga 1 - x 

AafrttivBMtMim&i-iztizt 1 )* mm 

[00 14] H9I4: 

(DA 1 GaAsltL<(4A 1 Ga I n PJf±KH8M 

©A 1 GaAslCGaAsi . 4 10 

' 2 e V) I T0j*H«SOTi»jSLfc«3t« 

"F ; &y\ 

OIno. sGao. 5 Aslii^I^lTITO 

<?x itii'ti^mmsmt^-t^xhh. ito 

jgBMffiffcG a A s J|*«MS*fc©-C1i, tt?iJffitjl 
«»OffTfc J: 0 V Ftf ( * 6tt)gO«aMteaw-<0C 

#L ^it*Offi£*LTOS. .TflfcttU Ga As 
J: 9 i>'<> H^f-v vrx*A^f-*«/h$ v> I n G a A s 20 

[0015] m^-wmmm^m-m^-nm 
mz&^x, mmmmmmmms.. mtxx <s 

n0 2 ) ft4V^41Mfc>f ( I n 2 O3 ) 

Jltt, iToaWHWfttbD. *»BB(c*fitfc:ttffl , c 
# h . I TOU, Kfl;*X£ K-TLfclHM 
■tT*9. BMfc*X*>£tft£l~9«%i:-*- 4ii 
X\ «S««7)Sta$Sr 5 x 1 0~ 4 Q • c mJJlT<0-h»- 30 
ffil^ffik t& i k I), 3rfc, IT omPFT 

(VVb^S*-?-) s Cd 2 Sn0 4 , Zn 2 Sn0 4 . 
ZnSn0 3 . M g I n 2 O4 . K-ft-f y h'J^A 

(Y) SrK-7*L^CdSb2 Oe . WfcxXtF-T 
UrGa I nOa £k%Itffcfej§Hlim&«<9«llk IX 

[0016] ztLtocommmwmmi. Ajawawa 

f8M&. (chemical vapor depositio 40 

n: CVD) folWiXJi-y ?V b CO 

(physical vapor deposition : P VD ) » 
hhWt^l&ttf^i'*: )V$M& (molecularbeam 
epitaxy : M B E ) lZXBf&f& Z b tfX'% h . Ml 
If. ITOHWi^ZnO^ttWiiftfflatX^-y^yy 

[0017] iMbwamurii. j&xwvo&sfctt 50 
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ib. mmmmnmm^mm^mmmmb^ti 
z b tfx't . mkox 0 %te&wmto»t> zim^m 
wmmmmpmb^tz <o . mzmm-i^x- 

*W^£*«fc:»?S.ri:j&*T& Ig<0 
IMMftC J: h ax hffl«t»4F-L . *iPSf«H±2f«fc3- 

*i&mhfckwmwt>K mmnzz. wwm&b 

HJWri'O' K=*f> >y Xx^/Hf'-fcjjH-.J: 5 tc^r fcfr 

v^kows taft-wnr <t < , i n x g a 

i-«As»S^tibftli 0. OOUmgg 
t*Wf+»T*ft. fct, KfcttiSBMffiJHkfBfc 
B35kOlHi^£ft#^?Be*^ J: *) i,*fflzffl>i, 

z b tfx-z . ztiizi. &mm£Lm%mzm>mizi& 

TthZbmmbtch. ^rfc\ In x Gai-xAs 

mcO&Tim<coX\ 0. 0 2^111^^^!.::^*^ 

[0 0 18] 4^. (AlxGai-x)ylm-y 
P (fflL. O^x^l, O^y^l ) Xiil n x Ga y 
Ali - x - y N (fit. OSxgl, OSySl, x 
+ y£l) 36»fe**«3ei««v^-«ii»ifO«^{CA 

mthzbx\ &mwm*mmmz±iih 1 ^^w-t 
zftmrnzm-zs-i-v a ymb ixmmz 
it&zbtfX'Z&m&tfhi. 

[00 19] ^fc, I n x Gai - x Asti, M&lttZ 

x^xit±iB3ffla&z%?tt&wm# (»suiG 

a A s ) k JgROU**^^* < ztik&mm 
W.X'\thhi)K 5$0. 001-0. 02jxmffl£<m 
Mb lXMf$L?H8r&\i.. m-T^mm £ ftMM'h 

z<mizbtfxzi<?>x\ mitnM>*m&m^x 
wm&mmmh z t mmx-h s . 

[ 0 0 2 0 ] frfc. ft^9im»flc«»fflV^lfHKIb»>fl 

mik^Tf-s -v ?mmz&mzBf8.tiwbHfr 

h. mj&OM*). A>Kt'y7x*K-ASl. 4 2 
e v«t 0/h*v^k^*i|mflEtfflv^; k^'St U>. 

^tJ; 1 ). InGaAsWCInP. InAs.G 
aSb, I nSbt^Ji-e^^l^fflV^Cki,^! 

[002 1 ] (A 1 x Gai - x ) y I m - y PX<4 
I n« Ga y A 1 i - x - y NfrblctltXMmi.* 
<(AI,Gai-«),Ini-» PXlt I n x Ga 

y a 1 1 - x - y Nizxffi&zix&m-mmwty -y h 
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ft. ftmwmmizmfSLZti&ty-yvmtcortyv* 

<£&£-fftw:\ ^»t*v^WaM««:KEaT*6. 

fltt ( 5 2 0 nmja±6 7 0 nmjjl 

T) fcWt. tHKMI>MWK>4«fi 

£#3 0 0 nmJ2Lk7 0 0 nmfilT) fcsWC<0. Ztl 

[ 0 0 2 2 3 * L/C, JtKflWifcfcVvCML HI-IMS 

«*ftffilfc:WHS£Jffc#j£-f ft £ b tfX'Z 
ft. «Utf. fr^fo«W>^4«l5lltt)Jtl 

ymwmmzmmhzttfx'tz,. mmu 

cotyv Ym<ntix?Mzft&ixmmwm&*w 
tti>iz. m.immm&b 9?v vmt <m 

bifiX'tt. 
[0023] 

com® &*mixmtt& . m 1 \± *mx?)~mm 
MX-*) zmm? i o o z*-mimxh& . mm? 

1 0 0(4, »3tl»24«»-±*ffil 7M(C, Vffifi 
tTO I nGaAsl7 fclMttNtiMiBMI fc L, 

tcoi TowBM8tifiz<?)mmzxm&ztix\->&. 
ttz. mm^24comr±msi sat, 

b LXCOI nGaAsM9bM^mmmmb LX<7) 

i Tommm 1 o t^^mmcT^^iiTv^ . i 

TOfS©I8. 1 0<4, I nGaAs«72WXl nGa 
AsJ19fcfci>fc:. &3£lg&240M±HB17, 18 

[00 24] ^3t«SI52 4Ji, (A 1 x G 
ai - x ) y I ni - y PfiflJ: Ztil b bliz, 

mwm? y •> h« 6 , mzmim? y ? h«4 . arras 

-^SS? 7 -y KJf 6 fcHZglM? 5 y HJ14 Offl 

iz&m-f h ; mm 5 a* & * * rftv^ amm bznx 

ftftWfctt. -/VK-r (A 1 x Gai - x ) y 
Ini-»P(IU OSxSO. 55, 0. 4 5Sy 
SO. 55) fiAA»4>JflrSiSttJI5£, p!(A1 x G 
a j -x ) y I ni - y P?5yFiI6t nS ( A 1 x 
Gai - x ) y I n i - y P?yy HJ|4fc(Cj: Qfel 
/atafit'fir^'C^S. I2l*>»3fc*?l 0 0T(i, IT 
Omffil8ffl!|{;paA 1 Ga InP?5y h'16**iBS 
SilTtJ"). ITOJHWl OfflCnfiA 1 Ga I nP 
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?5-y KJf4A*iEfi£ftTW&. «->T. iimffittfil 
TO*ffiJi8ffl#jET*ft. i^WigBJ!?).! 
bX'h&tiK ZZT^d iJVY-7\ b\t. r H — 

yy<mwmte'mmx^i bcoimx'h'o. a«o 

(Witfl Oi 3-10i 6 /cm^WZt ±mb? 

h) *mm-&i><7>x-m\.\ 

[0025] Srfc. Hltf>S63!9IM t 10 0fc*NvC. # 
LTWT^J: o ft : 

10 • I nGaAsjf7=J¥£ :i&0. 005//m 

• ITO«©18=ff§ : 0. 2/xm s !Ht*X*W 

*: 7«»% (aaawk-fy^A) ; 

• piAl GaInP777Hi6=liim; 

• A 1 G a I n PvStt/l 5 = 0. 6um; 

■ nlA 1 Gal nP?77 KJB4 = 1 /im ; 

• I nGaAsJ!9=/¥$ : »0. 005/im 

• ITOmWlO=ITO«ffi«8i:H-«JS. 
[0026] OT. H 1 1 0 OOH3£6S£K 

OV^TijiBJ-rS. 4-f, 03^-rJ;5{C, AlGal 
20 n PM^t (W»^ift^»*SWMlttft»KT* h 
GaAsfMM«l<0S-±iIlaC, nlGaA 
s^-/7r«2*0!itfO. 5/im, 
24 1 LT, 1/imcOnSAl Ga I nP?5'yFJf 

4. 0. 6^mC0A 1 Ga I nPvSttJI 

5, RX/1 umOpMA 1 Ga I nP?5-y Hil6. $ 
<?>t I nGaAs|7§plA 1 Ga I nP?77 KH 
6±(CJIS0. 0 0 5/zmtTxt^^;t/^$-|f- 
ft. Cflfe#Ji<»xe^^-ir/HftJKi. 
JSMfflxb^dr^-v/P^ (Metalorganic Vapor Phase 

30 E P itaxy:MOVPE) ffiJC«fc Ofif^a i bifiX't ft. 

[0027] ±ie<ioissa, 0i^.tfmMei8ffi («« 

Be : 3 0%3§B?ft7KSyK:*=3 : 1 : ISMJt) *^ 

^l,x-y^y^^^s*^-ftc:tt<^; , ). GaAsSS 

1 fciUfG a A s y<-y 7 r J| 2 £x -y f-y^ifft CI 
fc#T#ft (04 (a) ) . ^-LT, (b) t^rf 
iatC *OX^f-y^f)ttS/ifc«|CtJV^T. nlA 
1 Ga I nP75 7 HJl4<D±^ffil 8t, InGaA 
sJ19£. MOVPEffifciOffSO. 005x<nitCT 
xt^^^^fig^^-tirft. 
40 [0 0 2 8] *LT» -tat-Wl^I nGaAsJ|7atf 
I nGaAs«9<0H±Sffit, ^JOK^^X^-y^ 
(?-?-'-y hffljfc ( I n2 Os =9 0. 2MA 
%, Sn0 2 =9. 8M»%) , rf«««13. 5 6 
MHz N ArffiTlO. 6Pa. X^-y ?mf)3 0W) 
J: "3, ITOm®!8, 1 O^r-eix-eWf^O. 2/zm 
izxm&L. WWOx-Al 3t»*. ^T*5, li^fig 
ata3R»ffl««p3 0 0*C~5 0 0-C«0iaKT1*j!!MS: 

iw i t (c 4 o . » i mm* imt ft - 1 

ft. WS*^x-yM 3t4y-< -/y^tiOfiHsf-y 
50 ^f(*^H« Lfctft. m 1 J: ofc'J— 
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Km 4b. i sb^nxottft, *t>izm*L%^m& 
*. 

[00293 mmm^-i ooiziht. pIaig 

a I nP^77 h*Jf 62&t/nS!A 1 Ga I nPfyy K 
S40£ffi*\ -eit-ffll nGaAs!7MI nGa 
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(54) LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting element which 
can improve light extraction efficiency, by using an oxide transparent 
electrode layer as an electrode for light emission drive and also, 
adopting element structure that can lessen the contact resistance of 
that electrode. 

SOLUTION: For the light emitting element 100, a p-type GaAs layer 7 |I 
as an electrode junction layer and an ITO electrode layer 8 as an 
oxide transparent electrode layer are made in this order on the side of 
the first main surface 17 of a luminous layer part 24. Moreover, an n- 
type GaAs layer 9 as an electrode junction layer and an ITO electrode 
layer 10 as an oxide transparent electrode layer are made in this order 
on the side of the second main surface 18 of the luminous layer part 
24. The ITO electrode layers 8 and 10 are made in such form as to 
form cover both main surfaces 17 and 18, severally, of the luminous 
layer part 24 all over, together with the p-type GaAs layer 7 and the n-type GaAs layer 9. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the light emitting device which has the luminous layer section which consists of a compound 
semiconductor layer, and an oxide transparent electrode layer for impressing luminescence driver voltage to this 
luminous layer section, and took out the light from said luminous layer section in the form where said oxide transpar 
electrode layer is made to penetrate The light emitting device characterized by coming to form the electrode junction 
zone which aluminum is not contained in the form which touches this oxide transparent electrode layer, and bandgap 
energy becomes from a compound semiconductor smaller than 1.42eV between said luminous layer section and said 
oxide transparent electrode layer. 

[Claim 2] The compound semiconductor which constitutes said electrode junctional zone is a light emitting device 
according to claim 1 characterized by being InxGal-xAs (0< x<=l). 

[Claim 3] In the light emitting device which has the luminous layer section which consists of a compound 
semiconductor layer, and an oxide transparent electrode layer for impressing luminescence driver voltage to this 
luminous layer section, and took out the light from said luminous layer section in the form where said oxide transpar 
electrode layer is made to penetrate The light emitting device characterized by coming to form the electrode junction 
zone which consists of InxGal-xAs (0< x<=l) in the form which touches this oxide transparent electrode layer betw 
said luminous layer section and said oxide transparent electrode layer. 

[Claim 4] Said oxide transparent electrode layer is a light emitting device according to claim 1 to 3 characterized by 
being formed in the form which covers the whole surface of said luminous layer section. 

[Claim 5] Said luminous layer section is a light emitting device according to claim 1 to 4 characterized by consisting 
yIn(AlxGa l-x)l-yP (however, 0<=x<=l, 0<=y<=l) or InxGayAll-x-yN (0<=x<=l, 0<=y<=l, x+y<=l). 
[Claim 6] The first conductivity-type cladding layer by which said luminous layer section is respectively constituted 
from aforementioned ylnl-yP or said aforementioned (AlxGa 1-x) InxGayAll-x-yN, A barrier layer and the second 
conductivity-type cladding layer have terrorism structure to the double by which the laminating was carried out in th 
sequence. Said first conductivity-type cladding layer and said second conductivity-type cladding layer at least betwe 
either and said oxide transparent electrode layer The light emitting device according to claim 1 to 5 characterized by 
coming to form this electrode junctional zone in the form which touches this oxide transparent electrode layer. 
[Claim 7] The light emitting device according to claim 6 characterized by said barrier layer consisting of yln( AlxGa 
x)l-yP(s) (however, 0<=x<=0.55, 0.45<=y<=0.55). 

[Claim 8] Said barrier layer is a light emitting device according to claim 6 or 7 characterized by having the quantum 
well structure where the laminating of two or more compound semiconductor layers from which bandgap energy diff 
was carried out. 

[Claim 9] The light emitting device according to claim 2 to 8 characterized by being adjusted to the range said whose 
electrode junction layer thickness which consists of InxGal-xAs is 0.001-0.02 micrometers. 

[Claim 10] The light emitting device according to claim 1 to 9 characterized by said oxide transparent electrode laye 
being an ITO electrode layer. 

[Claim 1 1] The light emitting device according to claim 1 to 9 characterized by said oxide transparent electrode laye 
being a ZnO electrode layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a light emitting device. 
[0002] 

[Description of the Prior Art] (AlxGa 1-x) ylnl-yP (however, the light emitting device in which the luminous layer 
section was formed with 0<=x<=l and 0<=y<=l (following and AlGalnP mixed crystal - or it is only indicated also 
AlGalnP) mixed crystal can realize the component of high brightness by adopting terrorism structure to the double 
which sandwiched the thin AlGalnP barrier layer in the shape of sandwiches by the n mold AlGalnP cladding layer 
with a larger band gap than it, and the p mold AlGalnP cladding layer.) Moreover, in recent years, the blue light 
emitting device which formed terrorism structure in the same double using InxGayAll-x-yN (however, 0<=x<=l, 
0<=y<=l, x+y<=l) is also put in practical use. 

[0003] For example, drawing 7 (a) is the example of an AlGalnP light emitting device, in this component 300, in the 
form which carries out heteroepitaxial growth on the n mold GaAs substrate 1, the laminating of the n mold GaAs 
buffer layer 2, the n mold AlGalnP cladding layer 4, the AlGalnP barrier layer 5, and the p mold AlGalnP cladding 
layer 6 is carried out in this sequence, and the luminous layer section 24 which makes terrorism structure to double i 
formed. 14 and 15 are the metal electrodes for impressing driver voltage. In order that a metal electrode 14 may act a 
protection-from-light object, it forms only the center section of the luminous layer section main front face in a wrap 
form, and he is trying to take out light from the electrode agenesis field of the perimeter here. 
[0004] In this case, since area of the leak light appearance field formed in the perimeter of an electrode 14 can be 
enlarged, the way which made area of a metal electrode 14 as small as possible is advantageous in the viewpoint whi 
raises optical drawing effectiveness, although the attempt to which extend a current effectively in a component and t 
amount of optical fetch is made to increase by the device of an electrode configuration is made conventionally, make 
increase of an electrode surface product into any also in this case - it was hard to avoid and has lapsed into the 
dilemma to which the amount of optical fetch is restricted on the contrary by reduction of a leak light labor attendant 
product. Moreover, in order, as for conductivity, to optimize the radiative recombination of the carrier within a barrie 
layer 5, some are stopped by slight lowness, and as for dopant concentration ****** 0 f a cladding layer 6, there is [ a 
current ] a pile inclination in field inboard at breadth. Current density concentrates on an electrode covering field, an 
this leads to the substantial amount of optical fetch in a leak light appearance field falling. Then, the approach of 
forming the current diffusion layer 107 of low resistivity which raised dopant concentration between a cladding laye 
and an electrode 14 is adopted. Conventionally, as the quality of the material of such a current diffusion layer 107, 
AlGaAs mixed crystal is used, for example. 

[0005] Since lattice matching of the current diffusion layer 107 which consists of AlGaAs mixed crystal is carried ou 
to AlGalnP mixed crystal, there is an advantage which can carry out consistent growth as a semi-conductor layer of 
high quality in a growth furnace, but in order to equalize current density distribution of field inboard completely, as 
shown in drawing 7 (b), Thickness b must be set up quite thickly with about 50 micrometers. However, now, since a 
of raw materials are needed while time amount required for membrane formation becomes long, while productivity 
falls remarkably, it serves as high cost-ization and poses a big problem on industrial use. Moreover, the distance from 
the component front face to the barrier layer 5 which actually emits light became large too much, and the fault the 
operating characteristic in a RF is spoiled by series resistance increase in addition to luminous efficiency falling was 
also produced. On the other hand, as shown in drawing 7 (c), when thickness b of the current diffusion layer 107 is 
made small, current spreading effects run short conversely and there is dilemma to which the substantial amount of 
optical fetch in a leak light appearance field becomes small. 
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[0006] Then, the whole surface of the current diffusion layer 107 which consists of AlGaAs mixed crystal is covered 
the ITO (Indium Tin Oxide: indium oxide tin) transparence conductive layer of high conductivity, although thicknes 
of the current diffusion layer 107 is made small, sufficient current spreading effect is attained, and the proposal whic 
raises optical fetch effectiveness is made. 
[0007] 

[Problem(s) to be Solved by the Invention] However, when the transparence conductive layer which consists of ITO 
was formed on the current diffusion layer 107 which consists of AlGaAs mixed crystal according to the place which 
this invention persons examined, it turned out that the contact resistance of a transparence conductive layer and the 
current diffusion layer 107 tends to become high, and it is hard that it comes to avoid decline in the luminous efficien 
by series resistance increase. 

[0008] It is by adopting the component structure which can make contact resistance of this electrode small to offer th 
light emitting device which can improve optical fetch effectiveness while an oxide transparent electrode layer is used 
for this invention as an electrode for a. luminescence drive. 
[0009] 

[Means for Solving the Problem and its Function and Effect] In order to solve the above-mentioned technical problem 
the first configuration of the light emitting device of this invention In the light emitting device which has the lumino 
layer section which consists of a compound semiconductor layer, and an oxide transparent electrode layer for 
impressing luminescence driver voltage to this luminous layer section, and took out the light from the luminous laye 
section in the form where an oxide transparent electrode layer is made to penetrate It is characterized by coming to 
form the electrode junctional zone which aluminum is not contained in the form which touches this oxide transparen 
electrode layer, and bandgap energy becomes from a compound semiconductor smaller than 1.42eV between the 
luminous layer section and an oxide transparent electrode layer. 

[0010] According to the above-mentioned configuration, by using an oxide transparent electrode layer, it becomes 
possible to diffuse a current all over a light emitting device field effectively, without using a current diffusion layer, 
and it becomes possible to increase the amount of luminescence. Moreover, it becomes possible [ the field covered w 
the metal electrode of protection-from-light nature ] to design a wire in the magnitude at its minimum for carrying ou 
bonding (association), and in order to extend a current effectively in a light emitting device, an optical fetch area can 
made to increase as compared with the conventional light emitting device structure where the size of an electrode wa 
designed greatly. Furthermore, between the luminous layer section and an oxide transparent electrode layer, by form 
the electrode junctional zone which aluminum is not contained and bandgap energy becomes from a compound 
semiconductor smaller than 1 .42eV, the contact resistance of an oxide transparent electrode layer can be decreased 
sharply, as a result optical fetch effectiveness can be raised in the form which touches this oxide transparent electrod 
layer. 

[001 1] By using the above electrode junctional zones, this invention persons consider the following two reasons as a 
reason for the ability to reduce the contact resistance of an oxide transparent electrode layer. ** Although the oxide 
transparent electrode layer was formed in the conventional light emitting device in the form which touches an AlGaA 
current diffusion layer, in order to fully secure the translucency of a current diffusion layer, it must be in slight 
considerable height about an AlAs mixed-crystal ratio. However, since the AlGaAs mixed crystal of a high AlAs 
mixed-crystal ratio contains aluminum in high concentration, if it is very easy to oxidize and an oxide transparent 
electrode layer is formed, the oxygen contained in this layer will combine with aluminum component in an AlGaAs 
current diffusion layer, and the oxidizing zone of high resistivity will be formed. ** Although the AlGaAs mixed 
crystal of a quantity AlAs mixed-crystal ratio is based also on a mixed-crystal ratio, since bandgap energy is as high 

2.02- 2. 13eV, in what is usually used as a current diffusion layer, ohmic contact or the contact (for example, 10 to 4 o 
less ohm-cm: henceforth [ these are named generically and ] ohmic ******) of low resistivity near it is hard to be 
formed between oxide transparent electrode layers. Moreover, since bandgap energy contains aluminum highly with 

2.3- 2.35eV also when a direct oxide transparent electrode layer is contacted on an AlGalnP cladding layer, without 
using AlGaAs, the same problem as the case of Above AlGaAs arises. 

[0012] According to the light emitting device of the configuration of the first of this invention, since the electrode 
junctional zone which touches an oxide transparent electrode layer does not contain aluminum, the oxidizing zone of 
high resistivity is hard to be formed, and can realize ohmic ****** easily by one also with small (it is 0.75eV when 
less than [ 1.42eV ];, for example, InO.5GaO.5As, is adopted) bandgap energy. Consequently, the contact resistance o 
transparent electrode layer can be reduced sharply. 

[0013] Moreover, the luminous layer section which the second configuration of the light emitting device of this 
invention becomes from a compound semiconductor layer, In the light emitting device which has an oxide transparen 
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electrode layer for impressing luminescence driver voltage to this luminous layer section, and took out the light from 
the luminous layer section in the form where an oxide transparent electrode layer is made to penetrate It is 
characterized by coming to form the electrode junctional zone which consists of InxGal-xAs (0< x<=l) in the form 
which touches this oxide transparent electrode layer between the luminous layer section and an oxide transparent 
electrode layer. Since this configuration is also using the oxide transparent electrode layer, an optical fetch area can b 
made to increase like the first configuration. Moreover, by forming the electrode junctional zone which consists of 
InxGal-xAs between the luminous layer section and an oxide transparent electrode layer, the contact resistance of an 
oxide transparent electrode layer can be decreased sharply, as a result optical fetch effectiveness can be raised by lea 
and bounds. 

[0014] Drawing 9 is the light emitting device in which the direct ITO transparent electrode was formed on 
the : * * AlGaAs layer or the AlGalnP layer. ; 

** Light emitting device of light emitting device; which formed the ITO transparent electrode layer through the GaA 
layer (band gap 1.42eV) on AlGaAs, and this invention which formed the ITO transparent electrode layer through th 
**In0.5Ga0.5As electrode junctional zone; 

** and each current potential property are shown. Although VF value (value of an electrical potential difference 
required to pass a certain specific current value) is falling to an ITO transparent electrode layer by the fall of a series 
resistance component in ** to which the GaAs layer was contacted as compared with **, the somewhat higher value 
still shown. On the other hand, in ** (this invention) using an InGaAs layer with bandgap energy smaller than GaAs 
the fall of VF is more remarkable and it turns out that practical level is reached. 

[0015] In the first of the light emitting device of above-mentioned this invention, and the second configuration, what 
makes a subject the tin oxide (Sn02) or indium oxide (In 203) can be used for the quality of the material of an oxide 
transparent electrode layer. ITO is high conductivity and, specifically, can use an oxide transparent electrode layer 
suitable for this invention. ITO is the indium oxide film which doped the tin oxide, and can make the resistivity of an 
electrode layer the sufficiently low value of 5x10 to 4 or less ohm-cm by making the content of the tin oxide into one 
9 mass %. In addition, except an ITO electrode layer, a ZnO electrode layer is high conductivity and can adopt it as t 
invention, the tin oxide (the so-called Nesa) which doped antimony oxide and Cd2 - Sn04 and Zn2 ~ Sn04, ZnSnO 
Mgln 204, CdSb 206 that doped yttrium oxide (Y), Galn03 which doped the tin oxide can be used as the quality of 
the material of an oxide transparent electrode layer. [ moreover, ] 

[0016] These oxide transparent electrode layers can be formed in physical vapor deposition (physical vapor 
deposition :PVD), such as the well-known gaseous-phase forming-membranes method (chemical vapor 
deposition:CVD), for example, chemical vapor deposition, or sputtering, and vacuum deposition, or molecular beam 
epitaxy (molecularbeam epitaxy:MBE). For example, an ITO electrode layer and a ZnO electrode layer can be 
manufactured with RF sputtering or vacuum deposition, and a Nesa membrane can be manufactured with a CVD 
method. Moreover, it may replace with these vapor growth and you may form using other approaches, such as a sol- 
method. 

[0017] An oxide transparent electrode layer can be formed in the form which covers the whole surface of the lumino 
layer section. Thus, since the thickness can be sharply reduced even when formation of the thick current diffusion lay 
which an oxide transparent electrode layer can be made to bear the function of a current diffusion layer if constituted 
and consists of a compound semiconductor like before becomes unnecessary or it forms temporarily, it contributes to 
the cost reduction by simplification of a process, and is very effective on industrial use. On the other hand, if it is the 
case where InxGal-xAs is used, and the compound semiconductor which does not have to make it so thick and 
specifically constitutes an electrode junctional zone if it is sufficient extent which needs the formation thickness of a 
electrode junctional zone in order to form ohmic contact has about 0.001 micrometers, it is [ that what is necessary is 
just to secure the thickness of extent which does not come to show the bandgap energy from which a bulk crystal 
differs by lamination ] enough. Therefore, the distance between layers of an oxide transparent electrode layer and the 
luminous layer section can be contracted more sharply than the conventional light emitting device, and it becomes 
possible to fall the series resistance reduction effectiveness by it to the minimum. In addition, since decline in optica 
fetch effectiveness is caused as a result of the increase of light absorption in this electrode junctional zone, as for 
enlarging superfluously electrode junction layer thickness which consists of InxGal-xAs, it is desirable to be referre 
to as 0.02 micrometers or less. 

[0018] Moreover, yIn(AlxGa l-x)l-yP (however, 0<=x<=l, 0<=y<=l) or InxGayAll-x-yN Since each luminous lay 
section which consists of (0<=x<=l, 0<=y<=l, x+y<=l) contains aluminum in almost all cases, [ however, ] Althoug 
the problem of oxidation degradation must be taken into consideration, there is an advantage as which this oxide 
transparent electrode layer can be operated also as passivation film to the luminous layer section containing Above 
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• aluminum by adopting a wrap configuration extensively in an oxide transparent electrode layer. 
[0019] In addition, although it is the compound semiconductor with which the difference of a lattice constant with th 
compound semiconductor (or GaAs) which makes the above-mentioned luminous layer section depending on a mixe 
'crystal ratio becomes large somewhat, since InxGal-xAs can stop the effect of grid mismatching comparatively sma 
when forming as a thin layer with a thickness of about 0.001-0.02 micrometers, it can form an electrode junctional z 
using this compound semiconductor. 

[0020] In addition, when forming the electrode junctional zone which touches an oxide transparent electrode layer 
directly using a compound semiconductor layer, it is desirable as above-mentioned to use a compound semiconducto 
with bandgap energy smaller than 1.42eV from the viewpoint which forms ohmic ****** with this transparent 
electrode layer good. And it is also possible to use InP, InAs, GaSb, InSb(s), or those mixed crystal other than InGaA 
by effect mitigation of the grid mismatching by the above lamination. 

[0021] (AlxGa 1-x) The first conductivity-type cladding layer, barrier layer, and the second conductivity-type claddi 
layer which consist of ylnl-yP or InxGayAll-x-yN respectively (AlxGa 1-x) can form the luminous layer section 
which consists of ylnl -yP or InxGayAll -x-yN in the double by which the laminating was carried out in this sequenc * - 
as what has terrorism structure. Since the hole and electron which were poured in are shut up into a narrow barrier la 
and recombine efficiently with the energy barrier resulting from a band gap difference with the cladding layer forme 
in the both sides of a barrier layer, very high luminous efficiency is realizable. Furthermore, the latter can realize 
respectively wide range luminescence wavelength applied to red (peak emission wavelength is 300nm or more 700n 
or less) from an ultraviolet region by presentation adjustment of a barrier layer, being able to apply the former to a re 
field (peak emission wavelength is 520nm or more 670nm or less) from green. 

[0022] And an electrode junctional zone can be formed in the location of the first conductivity-type cladding layer an 
the second conductivity-type cladding layer which touches either at least in the above-mentioned configuration. For 
example, when using only the main front face of one side of the luminous layer section which consists of terrorism 
structure to double as an optical fetch side, an electrode junctional zone can be formed in the form which touches thi 
oxide transparent electrode between this cladding layer located in a side, and an oxide transparent electrode layer, an 
an oxide transparent electrode layer can be formed in it. On the other hand, when using the main front face of the bot 
sides of the luminous layer section as an optical fetch side, while forming an oxide transparent electrode correspondi 
to each of the cladding layer of both sides, between each oxide transparent electrode and a cladding layer, the electro 
junctional zone which touches an oxide transparent electrode can be formed. 
[0023] 

[Embodiment of the Invention] Hereafter, it explains with reference to the drawing of attachment of the gestalt of 
operation of this invention. Drawing 1 is the conceptual diagram showing the light emitting device 100 which is 1 
operation gestalt of this invention. As for the light emitting device 100, the InGaAs layer 7 as an electrode junctional 
zone and the ITO electrode layer 8 as an oxide transparent electrode layer are formed in the first Lord front-face 17 s 
of the luminous layer section 24 in this sequence. Moreover, the InGaAs layer 9 as an electrode junctional zone and 
ITO electrode layer 10 as an oxide transparent electrode layer are formed in the second Lord front-face 18 side of the 
luminous layer section 24 in this sequence, the ITO electrode layers 8 and 10 - the InGaAs layer 7 and the InGaAs 
layer 9 - each of both the main front faces 17 and 18 of the luminous layer section 24 ~ the whole surface is formed 
the wrap form. 

[0024] The luminous layer section 24 is made into terrorism structure to the double which consists of a barrier layer 
located between the first conductivity-type cladding layer 6, the second conductivity-type cladding layer 4, and the f 
conductivity-type cladding layer 6 and the second conductivity-type cladding layer 4 while it is used as ylnl-yP mix 
crystal respectively (AlxGa 1-x). It has structure which specifically sandwiched the barrier layer 5 which consists of 
non dope (AlxGa 1-x) ylnl-yP (however, 0<=x<=0.55, 0.45<=y<=0.55) mixed crystal by the p mold (AlxGa 1-x) yl 
yP cladding layer 6 and the n mold (AlxGa 1-x) ylnl-yP cladding layer 4. In the light emitting device 100 of drawin 
1 , the p mold AlGalnP cladding layer 6 is arranged at the ITO electrode layer 8 side, and the n mold AlGalnP cladd 
layer 4 is arranged at the ITO electrode layer 10 side. Therefore, the ITO electrode layer 8 side of an energization 
polarity is forward. In addition, although it is obvious to this contractor, a "non dope' 1 here means "Positive addition 
a dopant is not performed", and content (for example, let about three 1013-1016-/cm be an upper limit) of the dopant 
component mixed unescapable is not eliminated on the usual production process, either. 

[0025] In addition, : which can illustrate the following numeric values as an example of the thickness of each class in 
the light emitting device 100 of drawing 1 , InGaAs layer 7= thickness:micrometer-ITO [ about 0.005 ] electrode lay 
8= thickness: 0.2 micrometers, tin-oxide content:7 mass % (remainder indium oxide); 
- 6= 1 micrometer of p mold AlGalnP cladding layers; 
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* - 5= 0.6 micrometers of AlGalnP barrier layers; 

- 4= 1 micrometer of n mold AlGalnP cladding layers; 

- JnGaAs layer 9= thickness : the same configuration as the about 0.005 micrometer-ITO electrode layer 10=ITO 
electrode layer 8. 

[0026] Hereafter, the manufacture approach of the light emitting device 100 of drawing 1 is explained. As shown in 
drawing 3 , the n mold GaAs buffer layer 2 0.5 micrometers, for example to first Lord surface la of the GaAs single 
crystal substrate 1 which is a compound semiconductor single crystal substrate which carries out lattice matching to 
AlGalnP mixed crystal first, subsequently As the luminous layer section 24 The AlGalnP barrier layer (non dope) 5 
4 or 0.6 micrometers of 1 micrometer of n mold AlGalnP cladding layers and the 1 -micrometer p mold AlGalnP 
cladding layer 6, and a pan are made to carry out epitaxial growth of the InGaAs layer 7 in 0.005 micrometers in 
thickness on the p mold AlGalnP cladding layer 6. organic metal vapor phase epitaxial growth (Metalorganic Vapor 
Phase EpitaxyiMOVPE) with the well-known epitaxial growth of these each class — it can carry out by law. 
[0027] Etching removal of the GaAs substrate 1 and the GaAs buffer layer 2 can be carried out by being immersed in 
after the above-mentioned growth (for example, the etching reagent which consists of a sulfuric-acid system water 
solution (30% hydrogen peroxide solution: concentrated sulfuric acid : water = 3:1:1 capacity factors)) ( drawing 4 ( 
and it is shown in this drawing (b) — as — it the side by which etching exfoliation was carried out — setting — the ma 
front face 1 8 of the n mold AlGalnP cladding layer 4 — the InGaAs layer 9 - MO VPE — epitaxial growth is carried 
in 0.005 micrometers in thickness by law. 

[0028] And on both the main front face of each InGaAs layer 7 and the InGaAs layer 9, by the well-known RF- 
sputtering method (a target presentation (In2O3=90.2 % of the weight, 2= 9.8 % of the weight of SnO(s)), rf frequen 
of 13.56MHz, Ar pressure of 0.6Pa, spatter power 30W), the ITO electrode layers 8 and 10 are formed in 0.2 
micrometers in thickness, respectively, and the layered product wafer 13 is obtained. In addition, figure resistivity 
single [ about ] can be reduced by heat-treating at the temperature of 300 degrees C - 500 degrees C among nitrogen- 
gas-atmosphere mind after film formation. After the layered product wafer's 13 being used as a semiconductor chip b 
dicing and fixing to a base material, as shown in drawing 1 , lead wire 14b and 15b is attached, and a light emitting 
device 1 00 is obtained by forming the resin seal section which is not illustrated further. 

[0029] According to the above-mentioned light emitting device 100, the ITO electrode layer 8 and the ITO electrode 
layer 10 come to cover the whole surface of the p mold AlGalnP cladding layer 6 and the n mold AlGalnP cladding 
layer 4 through the InGaAs layer 7 and the InGaAs layer 9, respectively, and driver voltage is impressed through the 
ITO(s) electrode layers 8 and 10. Since the electrode layers 8 and 10 are transparence, optical fetch effectiveness of t 
drive current by driver voltage improves, while uniform luminescence is obtained covering the optical whole fetch si 
(both main front faces 17 and 18), since it is spread in homogeneity all over the conductive good ITO electrode layer 
and 10. Furthermore, in order to form an ohmic ****** condition to the InGaAs layer 7 with a comparatively narrow 
band gap, and the InGaAs layer 9, the series resistance of the contact section is stopped small and, as for the ITO 
electrode layers 8 and 10, luminous efficiency is raised sharply. 

[0030] Furthermore, since a thick current diffusion layer like the conventional light emitting device becomes 
unnecessary, distance to an ITO electrode layer (oxide transparent electrode layer) and a luminescence side can be 
shortened sharply. Consequently, reduction of series resistance can be aimed at. In addition, a luminescence side is 
defined as follows. First, when the luminous layer section 24 has terrorism structure to the above double, the claddin 
layer / barrier layer interface (if it sees from the ITO electrode layer 8, it will be p mold cladding layer 6, a barrier lay 
5, and an interface, and if it sees from the ITO electrode layer 10, they will be n mold cladding layer 4, a barrier laye 
and an interface) of the side near an oxide transparent electrode layer (ITO electrode layer) are defined as a 
luminescence side. On the other hand, although this invention is applicable not only to what has the luminous layer 
section of a terrorism structured type to the above double but the light emitting device which has the light-emitting p 
of a terrorism structured type to a single, it defines that heterojunction interface as a luminescence side in this case. A 
the distance t from the interface of an oxide transparent electrode layer and an electrode junctional zone to a 
luminescence side (refer to drawing 1 ) specifically becomes possible [ considering as the small value of 3 micromet 
or less ] by adoption of this invention. 

[003 1] The InGaAs layer 7 or the InGaAs layer 9 which is an electrode junctional zone Although you may form as 
what has the respectively same conductivity type as each cladding layers 6 and 4 which touch this by addition of a 
suitable dopant When forming the InGaAs layer 7 or the InGaAs layer 9 as above thin layers It is a low dope layer w 
low dopant concentration (for example, since too much increment in series resistance is not caused even if it forms a 
less than [ 1017 piece //cm / 3 ]; or a non dope layer (1013 piece/cm3-1016 piece/cm3), it is employable satisfactory 
about these. On the other hand, when it considers as a low dope layer, the following effectiveness can be attained 
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• depending on the driver voltage of a light emitting device. That is, the electric field (namely, electrical potential 
difference per unit distance) impressed in the direction of thickness of an electrode junctional zone by using an 
electrode junctional zone as a low dope layer to the small cladding layer or ITO layer of electrical resistivity which 

* sandwiches this since the electrical resistivity of a layer itself becomes high become high relatively. If the electrode 
junctional zone is formed by comparatively small InGaAs of a band gap at this time, moderate deflection arises in th 
band structure of an electrode junctional zone by impression of the above-mentioned electric field, and better ohmic 
****** can be formed. 

[0032] In addition, when an InGaAs layer and an AlGalnP layer are joined directly, a little high hetero obstruction is 
formed in a junction interface, it originates in this, and a series resistance component may increase. Then, the interlay 
who consists of the GaAs layer 19, an AlGaAs layer 20, and AlGalnP layer 21 grade can be inserted like the light 
emitting device 150 shown in drawing 8 if needed between the InGaAs electrode junctional zone 7 which touches th 
oxide transparent electrode (ITO electrode layer) 8, and the AlGalnP cladding layer 6 in order to reduce this. Since 
compaction of the epitaxial growth time amount by lamination, as a result improvement in productivity can be aimed 
since these interlayers' thickness can be respectively referred to as about 0.1 micrometers or less and the increment o 
the series resistance by interlayer formation can also be lessened even when adopting this structure, luminous 
efficiency is also hard to be spoiled. 

[0033] In addition, an electrode junctional zone (for example, InGaAs layer) and an oxide transparent electrode layer 
(ITO electrode layer) may be joined to the luminous layer section 24 which consists of a terrorism structure layer to 
double only at the one side like the light emitting device 50 shown in drawing 5 . In this case, the n mold GaAs 
substrate 1 is diverted to a component substrate, and the InGaAs layer 7 and the ITO electrode layer 8 are formed in 
that first Lord front-face side, moreover, the semi-conductor multilayers currently indicated by JP,7-66455,A betwee 
the GaAs substrate 1 and the luminous layer section 24 like the light emitting device 51 shown in drawing 6 ~ or the 
metal layer which consisted of Au thru/or an Au alloy can be inserted as a reflecting layer 16. Since reflected light L 
a reflecting layer 16 is added from the luminous layer section 24 by this in addition to the light L leaked to a direct li 
fetch layer side, optical fetch effectiveness can be raised. Moreover, in order to reduce total reflection loss further, th 
interface of the luminous layer section and an optical fetch layer can be turned in the optical fetch direction, and it ca 
also incurvate convex as indicated by JP,5-190893,A. 

[0034] In the light emitting device 100 of drawing 1 , although each class of the luminous layer section 24 which 
makes terrorism structure to double was formed with AlGalnP mixed crystal, as shown in drawing 2 , blue or the wid 
gap mold light emitting device 200 for ultraviolet luminescence can also be constituted by forming in double each cl 
(p mold cladding layer 106, a barrier layer 105, and n mold cladding layer 104) of the luminous layer section 124 
which makes terrorism structure with AlGalnN mixed crystal, the luminous layer section 124 the light emitting 
device 100 of drawing 1 ~ the same - MOVPE - it is formed of law. Except for the luminous layer section 124, sin 
the remaining part is the same configuration as the light emitting device 100 of drawing 1 , the light emitting device 
200 of this drawing 2 omits detailed explanation. 

[0035] Moreover, a barrier layer 5 or 105 can also be constituted as that to which the laminating of two or more 
compound semiconductor layers from which bandgap energy differs was carried out in this, and a thing which 
specifically has quantum well structure as shown in drawing 10 (a), although formed as a monolayer with the above- 
mentioned operation gestalt. As shown in drawing 10 (b) and (c), the laminating of the barrier layer which has quant 
well structure is carried out in the form to which lattice matching of two-layer [ two-layer / B / a band gap is mutuall 
different from with adjustment of a mixed-crystal ratio ], i.e., the small well layer of bandgap energy, and the large 
barrier layer A is carried out so that it may become an electronic average free process or the thickness not more than 
(generally one atomic layer - 1 OA of numbers) respectively. With the above-mentioned structure, since the energy of 
the electron (or hole) of the well layer B is quantized, for example, when it applies to semiconductor laser etc., the 
width of face and the depth of an energy well layer can adjust oscillation wavelength freely, and there is effectivenes 
in stabilization of oscillation wavelength, improvement in luminous efficiency, the reduction that is oscillation 
threshold current density further. Furthermore, since thickness is very small, if the well layer B and a barrier layer A 
are to about 2 - 3%, a gap of a lattice constant is permitted and expansion of an oscillation wavelength field is also ea 
for them. In addition, quantum well structure may be good also as multiplex quantum well structure of having two or 
more well layers B, and as shown in (c), any are sufficient as it, as shown in (b) also as single quantum well structure 
having one layer of well layers B. drawing - with 0.5(aluminum0.7Ga0.3) In0.5P mixed crystal, 0.5 
(aluminum0.5Ga0.5) In0.5P mixed crystal constitutes a barrier layer A, and 0.5(aluminum0.2Ga0.8) In0.5P mixed 
crystal constitutes the well layer B for each cladding layer of p mold and n mold, respectively. In addition, the 
thickness of a barrier layer A can make only what touches a cladding layer about 500A, and others can be made into 
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about 60A. Moreover, the well layer B can be made into about 50A. 

[0036] As mentioned above, although the gestalt of operation of this invention was shown, this invention can add 
various amelioration or modification, unless it is not limited to this at all and deviates from the items mentioned of a 
claim. For example, with the above-mentioned operation gestalt, although the luminous layer section was formed wi 
AlGalnP mixed crystal or AlGalnN mixed crystal, GaP, GaAsP, or AlGaAs may form the luminous layer section wi 
other compound semiconductors, and the effectiveness of this invention described above also in this case can be 
attained. 

[Translation done.] 
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3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to a light emitting device. 
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PRIOR ART 



[Description of the Prior Art] (AlxGa 1-x) ylnl-yP (however, the light emitting device in which the luminous layer 
section was formed with 0<=x<=l and 0<=y<=l (following and AlGalnP mixed crystal - or it is only indicated also 
AlGalnP) mixed crystal can realize the component of high brightness by adopting terrorism structure to the double 
which sandwiched the thin AlGalnP barrier layer in the shape of sandwiches by the n mold AlGalnP cladding layer 
with a larger band gap than it, and the p mold AlGalnP cladding layer.) Moreover, in recent years, the blue light 
emitting device which formed terrorism structure in the same double using InxGayAll-x-yN (however, 0<=x<=l, 
0<=y<=l, x+y<=l) is also put in practical use. 

[0003] For example, drawing 7 (a) is the example of an AlGalnP light emitting device, in this component 300, in the 
form which carries out heteroepitaxial growth on the n mold GaAs substrate 1, the laminating of the n mold GaAs 
buffer layer 2, the n mold AlGalnP cladding layer 4, the AlGalnP barrier layer 5, and the p mold AlGalnP cladding 
layer 6 is carried out in this sequence, and the luminous layer section 24 which makes terrorism structure to double i 
formed. 14 and 15 are the metal electrodes for impressing driver voltage. In order that a metal electrode 14 may act a 
protection-from-light object, it forms only the center section of the luminous layer section main front face in a wrap 
form, and he is trying to take out light from the electrode agenesis field of the perimeter here. 
[0004] In this case, since area of the leak light appearance field formed in the perimeter of an electrode 14 can be 
enlarged, the way which made area of a metal electrode 14 as small as possible is advantageous in the viewpoint whi 
raises optical drawing effectiveness, although the attempt to which extend a current effectively in a component and t 
amount of optical fetch is made to increase by the device of an electrode configuration is made conventionally, make 
increase of an electrode surface product into any also in this case — it was hard to avoid and has lapsed into the 
dilemma to which the amount of optical fetch is restricted on the contrary by reduction of a leak light labor attendant 
product. Moreover, in order, as for conductivity, to optimize the radiative recombination of the carrier within a barrie 
layer 5, some are stopped by slight lowness, and as for dopant concentration ****** 0 fa cladding layer 6, there is [ a 
current ] a pile inclination in field inboard at breadth. Current density concentrates on an electrode covering field, an 
this leads to the substantial amount of optical fetch in a leak light appearance field falling. Then, the approach of 
forming the current diffusion layer 107 of low resistivity which raised dopant concentration between a cladding laye 
and an electrode 14 is adopted. Conventionally, as the quality of the material of such a current diffusion layer 107, 
AlGaAs mixed crystal is used, for example. 

[0005] Since lattice matching of the current diffusion layer 107 which consists of AlGaAs mixed crystal is carried ou 
to AlGalnP mixed crystal, there is an advantage which can carry out consistent growth as a semi-conductor layer of 
high quality in a growth furnace, but in order to equalize current density distribution of field inboard completely, as 
shown in drawing 7 (b), Thickness b must be set up quite thickly with about 50 micrometers. However, now, since a 
of raw materials are needed while time amount required for membrane formation becomes long, while productivity 
falls remarkably, it serves as high cost-ization and poses a big problem on industrial use. Moreover, the distance from 
the component front face to the barrier layer 5 which actually emits light became large too much, and the fault the 
operating characteristic in a RF is spoiled by series resistance increase in addition to luminous efficiency falling was 
also produced. On the other hand, as shown in drawing 7 (c), when thickness b of the current diffusion layer 107 is 
made small, current spreading effects run short conversely and there is dilemma to which the substantial amount of 
optical fetch in a leak light appearance field becomes small. 

[0006] Then, the whole surface of the current diffusion layer 107 which consists of AlGaAs mixed crystal is covered 
the ITO (Indium Tin Oxide: indium oxide tin) transparence conductive layer of high conductivity, although thicknes 
of the current diffusion layer 107 is made small, sufficient current spreading effect is attained, and the proposal whic 
raises optical fetch effectiveness is made. 
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EFFECT OF THE INVENTION 



[Means for Solving the Problem and its Function and Effect] In order to solve the above-mentioned technical problem 
the first configuration of the light emitting device of this invention In the light emitting device which has the lumino 
layer section which consists of a compound semiconductor layer, and an oxide transparent electrode layer for 
impressing luminescence driver voltage to this luminous layer section, and took out the light from the luminous laye 
section in the form where an oxide transparent electrode layer is made to penetrate It is characterized by coming to 
form the electrode junctional zone which aluminum is not contained in the form which touches this oxide transparen 
electrode layer, and bandgap energy becomes from a compound semiconductor smaller than 1.42eV between the 
luminous layer section and an oxide transparent electrode layer. 

[0010] According to the above-mentioned configuration, by using an oxide transparent electrode layer, it becomes 
possible to diffuse a current all over a light emitting device field effectively, without using a current diffusion layer, 
and it becomes possible to increase the amount of luminescence. Moreover, it becomes possible [ the field covered w 
the metal electrode of protection-from-light nature ] to design a wire in the magnitude at its minimum for carrying ou 
bonding (association), and in order to extend a current effectively in a light emitting device, an optical fetch area can 
made to increase as compared with the conventional light emitting device structure where the size of an electrode wa 
designed greatly. Furthermore, between the luminous layer section and an oxide transparent electrode layer, by form 
the electrode junctional zone which aluminum is not contained and bandgap energy becomes from a compound 
semiconductor smaller than 1 .42eV, the contact resistance of an oxide transparent electrode layer can be decreased 
sharply, as a result optical fetch effectiveness can be raised in the form which touches this oxide transparent electrod 
layer. 

[001 1] By using the above electrode junctional zones, this invention persons consider the following two reasons as a 
reason for the ability to reduce the contact resistance of an oxide transparent electrode layer. ** Although the oxide 
transparent electrode layer was formed in the conventional light emitting device in the form which touches an AlGaA 
current diffusion layer, in order to fully secure the translucency of a current diffusion layer, it must be in slight 
considerable height about an AlAs mixed-crystal ratio. However, since the AlGaAs mixed crystal of a high AlAs 
mixed-crystal ratio contains aluminum in high concentration, if it is very easy to oxidize and an oxide transparent 
electrode layer is formed, the oxygen contained in this layer will combine with aluminum component in an AlGaAs 
current diffusion layer, and the oxidizing zone of high resistivity will be formed. ** Although the AlGaAs mixed 
crystal of a quantity AlAs mixed-crystal ratio is based also on a mixed-crystal ratio, since bandgap energy is as high 

2.02- 2. 13eV, in what is usually used as a current diffusion layer, ohmic contact or the contact (for example, 10 to 4 o 
less ohm-cm: henceforth [ these are named generically and ] ohmic ******) of low resistivity near it is hard to be 
formed between oxide transparent electrode layers. Moreover, since bandgap energy contains aluminum highly with 

2.3- 2.35eV also when a direct oxide transparent electrode layer is contacted on an AlGalnP cladding layer, without 
using AlGaAs, the same problem as the case of Above AlGaAs arises. 

[0012] According to the light emitting device of the configuration of the first of this invention, since the electrode 
junctional zone which touches ah oxide transparent electrode layer does not contain aluminum, the oxidizing zone of 
high resistivity is hard to be formed, and can realize ohmic ****** easily by one also with small (it is 0.75eV when 
less than [ 1.42eV ];, for example, InO.5GaO.5As, is adopted) bandgap energy. Consequently, the contact resistance o 
transparent electrode layer can be reduced sharply. 

[0013] Moreover, the luminous layer section which the second configuration of the light emitting device of this 
invention becomes from a compound semiconductor layer, In the light emitting device which has an oxide transparen 
electrode layer for impressing luminescence driver voltage to this luminous layer section, and took out the light from 
the luminous layer section in the form where an oxide transparent electrode layer is made to penetrate It is 
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> characterized by coming to form the electrode junctional zone which consists of InxGal-xAs (0< x<=l) in the form 
which touches this oxide transparent electrode layer between the luminous layer section and an oxide transparent 
electrode layer. Since this configuration is also using the oxide transparent electrode layer, an optical fetch area can b 

' made to increase like the first configuration. Moreover, by forming the electrode junctional zone which consists of 
InxGal-xAs between the luminous layer section and an oxide transparent electrode layer, the contact resistance of an 
oxide transparent electrode layer can be decreased sharply, as a result optical fetch effectiveness can be raised by lea 
and bounds. 

[0014] Drawing 9 is the light emitting device in which the direct ITO transparent electrode was formed on 
the :**AlGaAs layer or the AlGalnP layer.; 

** Light emitting device of light emitting device; which formed the ITO transparent electrode layer through the GaA 
layer (band gap 1.42eV) on AlGaAs, and this invention which formed the ITO transparent electrode layer through th 
**In0.5Ga0.5As electrode junctional zone; 

** and each current potential property are shown. Although VF value (value of an electrical potential difference 
required to pass a certain specific current value) is falling to an ITO transparent electrode layer by the fall of a series 
resistance component in ** to which the GaAs layer was contacted as compared with **, the somewhat higher value 
still shown. On the other hand, in ** (this invention) using an InGaAs layer with bandgap energy smaller than GaAs 
the fall of VF is more remarkable and it turns out that practical level is reached. 

[0015] In the first of the light emitting device of above-mentioned this invention, and the second configuration, what 
makes a subject the tin oxide (Sn02) or indium oxide (In 203) can be used for the quality of the material of an oxide 
transparent electrode layer. ITO is high conductivity and, specifically, can use an oxide transparent electrode layer 
suitable for this invention. ITO is the indium oxide film which doped the tin oxide, and can make the resistivity of an 
electrode layer the sufficiently low value of 5x10 to 4 or less ohm-cm by making the content of the tin oxide into one 
9 mass %. In addition, except an ITO electrode layer, a ZnO electrode layer is high conductivity and can adopt it as t 
invention, the tin oxide (the so-called Nesa) which doped antimony oxide and Cd2 ~ Sn04 and Zn2 - Sn04, ZnSnO 
Mgln 204, CdSb 206 that doped yttrium oxide (Y), Galn03 which doped the tin oxide can be used as the quality of 
the material of an oxide transparent electrode layer. [ moreover, ] 

[0016] These oxide transparent electrode layers can be formed in physical vapor deposition (physical vapor 
deposition:PVD), such as the well-known gaseous-phase forming-membranes method (chemicalvapor 
deposition:CVD), for example, chemical vapor deposition, or sputtering, and vacuum deposition, or molecular beam 
epitaxy (molecularbeam epitaxy:MBE). For example, an ITO electrode layer and a ZnO electrode layer can be 
manufactured with RF sputtering or vacuum deposition, and a Nesa membrane can be manufactured with a CVD 
method. Moreover, it may replace with these vapor growth and you may form using other approaches, such as a sol- 
method. 

[0017] An oxide transparent electrode layer can be formed in the form which covers the whole surface of the lumino 
layer section. Thus, since the thickness can be sharply reduced even when formation of the thick current diffusion lay 
which an oxide transparent electrode layer can be made to bear the function of a current diffusion layer if constituted 
and consists of a compound semiconductor like before becomes unnecessary or it forms temporarily, it contributes to 
the cost reduction by simplification of a process, and is very effective on industrial use. On the other hand, if it is the 
case where InxGal-xAs is used, and the compound semiconductor which does not have to make it so thick and 
specifically constitutes an electrode junctional zone if it is sufficient extent which needs the formation thickness of a 
electrode junctional zone in order to form ohmic contact has about 0.001 micrometers, it is [ that what is necessary is 
just to secure the thickness of extent which does not come to show the bandgap energy from which a bulk crystal 
differs by lamination ] enough. Therefore, the distance between layers of an oxide transparent electrode layer and the 
luminous layer section can be contracted more sharply than the conventional light emitting device, and it becomes 
possible to fall the series resistance reduction effectiveness by it to the minimum. In addition, since decline in optica 
fetch effectiveness is caused as a result of the increase of light absorption in this electrode junctional zone, as for 
enlarging superfluously electrode junction layer thickness which consists of InxGal-xAs, it is desirable to be referre 
to as 0.02 micrometers or less. 

[0018] Moreover, yIn(AlxGa l-x)l-yP (however, 0<=x<=l, 0<=y<=l) or InxGayAll-x-yN Since each luminous lay 
section which consists of (0<=x<=l, 0<=y<=l, x+y<=l) contains aluminum in almost all cases, [ however, ] Althoug 
the problem of oxidation degradation must be taken into consideration, there is an advantage as which this oxide 
transparent electrode layer can be operated also as passivation film to the luminous layer section containing Above 
aluminum by adopting a wrap configuration extensively in an oxide transparent electrode layer. 
[0019] In addition, although it is the compound semiconductor with which the difference of a lattice constant with th 
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^ compound semiconductor (or GaAs) which makes the above-mentioned luminous layer section depending on a mixe 
crystal ratio becomes large somewhat, since InxGal-xAs can stop the effect of grid mismatching comparatively sma 
when forming as a thin layer with a thickness of about 0.001-0.02 micrometers, it can form an electrode junctional z 
using this compound semiconductor. 

[0020] In addition, when forming the electrode junctional zone which touches an oxide transparent electrode layer 
directly using a compound semiconductor layer, it is desirable as above-mentioned to use a compound semiconducto 
with bandgap energy smaller than 1 .42eV from the viewpoint which forms ohmic ****** with this transparent 
electrode layer good. And it is also possible to use InP, InAs, GaSb, InSb(s), or those mixed crystal other than InGaA 
by effect mitigation of the grid mismatching by the above lamination. 

[0021] (AlxGa 1-x) The first conductivity-type cladding layer, barrier layer, and the second conductivity -type claddi 
layer which consist of ylnl-yP or InxGayAll-x-yN respectively (AlxGa 1-x) can form the luminous layer section 
which consists of ylnl-yP or InxGayAll-x-yN in the double by which the laminating was carried out in this sequenc 
as what has terrorism structure. Since the hole and electron which were poured in are shut up into a narrow barrier la 
and recombine efficiently with the energy barrier resulting from a band gap difference with the cladding layer forme 
in the both sides of a barrier layer, very high luminous efficiency is realizable. Furthermore, the latter can realize 
respectively wide range luminescence wavelength applied to red (peak emission wavelength is 300nm or more 700n 
or less) from an ultraviolet region by presentation adjustment of a barrier layer, being able to apply the former to a re 
field (peak emission wavelength is 520nm or more 670nm or less) from green. 

[0022] And an electrode junctional zone can be formed in the location of the first conductivity-type cladding layer an 
the second conductivity-type cladding layer which touches either at least in the above-mentioned configuration. For 
example, when using only the main front face of one side of the luminous layer section which consists of terrorism 
structure to double as an optical fetch side, an electrode junctional zone can be formed in the form which touches thi 
oxide transparent electrode between this cladding layer located in a side, and an oxide transparent electrode layer, an 
an oxide transparent electrode layer can be formed in it. On the other hand, when using the main front face of the bot 
sides of the luminous layer section as an optical fetch side, while forming an oxide transparent electrode correspondi 
to each of the cladding layer of both sides, between each oxide transparent electrode and a cladding layer, the electro 
junctional zone which touches an oxide transparent electrode can be formed. 
[0023] 

[Embodiment of the Invention] Hereafter, it explains with reference to the drawing of attachment of the gestalt of 
operation of this invention. Drawing 1 is the conceptual diagram showing the light emitting device 100 which is 1 
operation gestalt of this invention. As for the light emitting device 100, the InGaAs layer 7 as an electrode junctional 
zone and the ITO electrode layer 8 as an oxide transparent electrode layer are formed in the first Lord front- face 17 s 
of the luminous layer section 24 in this sequence. Moreover, the InGaAs layer 9 as an electrode junctional zone and 
ITO electrode layer 10 as an oxide transparent electrode layer are formed in the second Lord front-face 18 side of the 
luminous layer section 24 in this sequence, the ITO electrode layers 8 and 10 - the InGaAs layer 7 and the InGaAs 
layer 9 - each of both the main front faces 17 and 18 of the luminous layer section 24 - the whole surface is formed 
the wrap form. 

[0024] The luminous layer section 24 is made into terrorism structure to the double which consists of a barrier layer 
located between the first conductivity -type cladding layer 6, the second conductivity-type cladding layer 4, and the f 
conductivity -type cladding layer 6 and the second conductivity -type cladding layer 4 while it is used as ylnl-yP mix 
crystal respectively (AlxGa 1-x). It has structure which specifically sandwiched the barrier layer 5 which consists of 
non dope (AlxGa 1-x) ylnl-yP (however, 0<=x<=0.55, 0.45<=y<=0.55) mixed crystal by the p mold (AlxGa 1-x) yl 
yP cladding layer 6 and the n mold (AlxGa 1-x) ylnl-yP cladding layer 4. In the light emitting device 100 of drawin 
I , the p mold AlGalnP cladding layer 6 is arranged at the ITO electrode layer 8 side, and the n mold AlGalnP cladd 
layer 4 is arranged at the ITO electrode layer 10 side. Therefore, the ITO electrode layer 8 side of an energization 
polarity is forward. In addition, although it is obvious to this contractor, a "non dope" here means "Positive addition 
a dopant is not performed", and content (for example, let about three 1013-1 01 6-/cm be an upper limit) of the dopant 
component mixed unescapable is not eliminated on the usual production process, either. 

[0025] In addition, : which can illustrate the following numeric values as an example of the thickness of each class in 
the light emitting device 100 of drawing 1 , InGaAs layer 7= thickness :micrometer-ITO [ about 0.005 ] electrode lay 
8= thickness: 0.2 micrometers, tin-oxide content:7 mass % (remainder indium oxide); 

- 6= 1 micrometer of p mold AlGalnP cladding layers; 

- 5= 0.6 micrometers of AlGalnP barrier layers; 

- 4= 1 micrometer of n mold AlGalnP cladding layers; 
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* - InGaAs layer 9= thickness : the same configuration as the about 0.Q05 micrometer-ITO electrode layer 10=ITO 
electrode layer 8. 

[0026] Hereafter, the manufacture approach of the light emitting device 100 of drawing 1 is explained. As shown in 
drawing 3 , the n mold GaAs buffer layer 2 0.5 micrometers, for example to first Lord surface la of the GaAs single 
crystal substrate 1 which is a compound semiconductor single crystal substrate which carries out lattice matching to 
AlGalnP mixed crystal first, subsequently As the luminous layer section 24 The AlGalnP barrier layer (non dope) 5 
4 or 0.6 micrometers of 1 micrometer of n mold AlGalnP cladding layers and the 1 -micrometer p mold AlGalnP 
cladding layer 6, and a pan are made to carry out epitaxial growth of the InGaAs layer 7 in 0.005 micrometers in 
thickness on the p mold AlGalnP cladding layer 6. organic metal vapor phase epitaxial growth (Metalorganic Vapor 
Phase Epitaxy :MOVPE) with the well-known epitaxial growth of these each class — it can carry out by law. 
[0027] Etching removal of the GaAs substrate 1 and the GaAs buffer layer 2 can be carried out by being immersed in 
after the above-mentioned growth (for example, the etching reagent which consists of a sulfuric-acid system water 
solution (30% hydrogen peroxide solution: concentrated sulfuric acid : water = 3:1:1 capacity factors)) ( drawing 4 ( 
and it is shown in this drawing (b) - as - it the side by which etching exfoliation was carried out - setting - the ma 
front face 1 8 of the n mold AlGalnP cladding layer 4 « the InGaAs layer 9 — MOVPE - epitaxial growth is carried 
in 0.005 micrometers in thickness by law. 

[0028] And on both the main front face of each InGaAs layer 7 and the InGaAs layer 9, by the well-known RF- 
sputtering method (a target presentation (In2O3=90.2 % of the weight, 2= 9.8 % of the weight of SnO(s)), rf frequen 
of 13.56MHz, Ar pressure of 0.6Pa, spatter power 30W), the ITO electrode layers 8 and 10 are formed in 0.2 
micrometers in thickness, respectively, and the layered product wafer 13 is obtained. In addition, figure resistivity 
single [ about ] can be reduced by heat-treating at the temperature of 300 degrees C - 500 degrees C among nitrogen- 
gas-atmosphere mind after film formation. After the layered product wafer's 13 being used as a semiconductor chip b 
dicing and fixing to a base material, as shown in drawing 1 , lead wire 14b and 15b is attached, and a light emitting 
device 100 is obtained by forming the resin seal section which is not illustrated further. 

[0029] According to the above-mentioned light emitting device 100, the ITO electrode layer 8 and the ITO electrode 
layer 10 come to cover the whole surface of the p mold AlGalnP cladding layer 6 and the n mold AlGalnP cladding 
layer 4 through the InGaAs layer 7 and the InGaAs layer 9, respectively, and driver voltage is impressed through the 
ITO(s) electrode layers 8 and 10. Since the electrode layers 8 and 10 are transparence, optical fetch effectiveness of t 
drive current by driver voltage improves, while uniform luminescence is obtained covering the optical whole fetch si 
(both main front faces 17 and 18), since it is spread in homogeneity all over the conductive good ITO electrode layer 
and 10. Furthermore, in order to form an ohmic ****** condition to the InGaAs layer 7 with a comparatively narrow 
band gap, and the InGaAs layer 9, the series resistance of the contact section is stopped small and, as for the ITO 
electrode layers 8 and 10, luminous efficiency is raised sharply. 

[0030] Furthermore, since a thick current diffusion layer like the conventional light emitting device becomes 
unnecessary, distance to an ITO electrode layer (oxide transparent electrode layer) and a luminescence side can be 
shortened sharply. Consequently, reduction of series resistance can be aimed at. In addition, a luminescence side is 
defined as follows. First, when the luminous layer section 24 has terrorism structure to the above double, the claddin 
layer / barrier layer interface (if it sees from the ITO electrode layer 8, it will be p mold cladding layer 6, a barrier lay 
5, and an interface, and if it sees from the ITO electrode layer 10, they will be n mold cladding layer 4, a barrier laye 
and an interface) of the side near an oxide transparent electrode layer (ITO electrode layer) are defined as a 
luminescence side. On the other hand, although this invention is applicable not only to what has the luminous layer 
section of a terrorism structured type to the above double but the light emitting device which has the light-emitting p 
of a terrorism structured type to a single, it defines that heteroj unction interface as a luminescence side in this case. A 
the distance t from the interface of an oxide transparent electrode layer and an electrode junctional zone to a 
luminescence side (refer to drawing 1 ) specifically becomes possible [ considering as the small value of 3 micromet 
or less ] by adoption of this invention. 

[0031] The InGaAs layer 7 or the InGaAs layer 9 which is an electrode junctional zone Although you may form as 
what has the respectively same conductivity type as each cladding layers 6 and 4 which touch this by addition of a 
suitable dopant When forming the InGaAs layer 7 or the InGaAs layer 9 as above thin layers It is a low dope layer w 
low dopant concentration (for example, since too much increment in series resistance is not caused even if it forms a 
less than [ 1017 piece //cm / 3 ]; or a non dope layer (1013 piece/cm3-1016 piece/cm3), it is employable satisfactory 
about these. On the other hand, when it considers as a low dope layer, the following effectiveness can be attained 
depending on the driver voltage of a light emitting device. That is, the electric field (namely, electrical potential 
difference per unit distance) impressed in the direction of thickness of an electrode junctional zone by using an 
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r electrode junctional zone as a low dope layer to the small cladding layer or ITO layer of electrical resistivity which 
sandwiches this since the electrical resistivity of a layer itself becomes high become high relatively. If the electrode 
junctional zone is formed by comparatively small InGaAs of a band gap at this time, moderate deflection arises in th 
band structure of an electrode junctional zone by impression of the above-mentioned electric field, and better ohmic 
****** can be formed. 

[0032] In addition, when an InGaAs layer and an AlGalnP layer are joined directly, a little high hetero obstruction is 
formed in a junction interface, it originates in this, and a series resistance component may increase. Then, the interlay 
who consists of the GaAs layer 19, an AlGaAs layer 20, and AlGalnP layer 21 grade can be inserted like the light 
emitting device 150 shown in drawing 8 if needed between the InGaAs electrode junctional zone 7 which touches th 
oxide transparent electrode (ITO electrode layer) 8, and the AlGalnP cladding layer 6 in order to reduce this. Since 
compaction of the epitaxial growth time amount by lamination, as a result improvement in productivity can be aimed 
since these interlayers' thickness can be respectively referred to as about 0.1 micrometers or less and the increment o 
the series resistance by interlayer formation can also be lessened even when adopting this structure, luminous 
efficiency is also hard to be spoiled. 

[0033] In addition, an electrode junctional zone (for example, InGaAs layer) and an oxide transparent electrode layer 
(ITO electrode layer) may be joined to the luminous layer section 24 which consists of a terrorism structure layer to 
double only at the one side like the light emitting device 50 shown in drawing 5 . In this case, the n mold GaAs 
substrate 1 is diverted to a component substrate, and the InGaAs layer 7 and the ITO electrode layer 8 are formed in 
that first Lord front-face side, moreover, the semi-conductor multilayers currently indicated by JP,7-66455,A betwee 
the GaAs substrate 1 and the luminous layer section 24 like the light emitting device 5 1 shown in drawing 6 - or the 
metal layer which consisted of Au thru/or an Au alloy can be inserted as a reflecting layer 16. Since reflected light L 
a reflecting layer 16 is added from the luminous layer section 24 by this in addition to the light L leaked to a direct li 
fetch layer side, optical fetch effectiveness can be raised. Moreover, in order to reduce total reflection loss further, th 
interface of the luminous layer section and an optical fetch layer can be turned in the optical fetch direction, and it ca 
also incurvate convex as indicated by JP,5-190893,A. 

[0034] In the light emitting device 100 of drawing 1 , although each class of the luminous layer section 24 which 
makes terrorism structure to double was formed with AlGalnP mixed crystal, as shown in drawing 2 , blue or the wid 
gap mold light emitting device 200 for ultraviolet luminescence can also be constituted by forming in double each cl 
(p mold cladding layer 106, a barrier layer 105, and n mold cladding layer 104) of the luminous layer section 124 
which makes terrorism structure with AlGalnN mixed crystal, the luminous layer section 124 - the light emitting 
device 100 of drawing 1 - the same ~ MOVPE - it is formed of law. Except for the luminous layer section 124, sin 
the remaining part is the same configuration as the light emitting device 100 of drawing 1 , the light emitting device 
200 of this drawing 2 omits detailed explanation. 

[0035] Moreover, a barrier layer 5 or 105 can also be constituted as that to which the laminating of two or more 
compound semiconductor layers from which bandgap energy differs was carried out in this, and a thing which 
specifically has quantum well structure as shown in drawing 10 (a), although formed as a monolayer with the above- 
mentioned operation gestalt. As shown in drawing 10 (b) and (c), the laminating of the barrier layer which has quant 
well structure is carried out in the form to which lattice matching of two-layer [ two-layer / B / a band gap is mutuall 
different from with adjustment of a mixed-crystal ratio ], i.e., the small well layer of bandgap energy, and the large 
barrier layer A is carried out so that it may become an electronic average free process or the thickness not more than 
(generally one atomic layer - 1 OA of numbers) respectively. With the above-mentioned structure, since the energy of 
the electron (or hole) of the well layer B is quantized, for example, when it applies to semiconductor laser etc., the 
width of face and the depth of an energy well layer can adjust oscillation wavelength freely, and there is effectivenes 
in stabilization of oscillation wavelength, improvement in luminous efficiency, the reduction that is oscillation 
threshold current density further. Furthermore, since thickness is very small, if the well layer B and a barrier layer A 
are to about 2 - 3%, a gap of a lattice constant is permitted and expansion of an oscillation wavelength field is also ea 
for them. In addition, quantum well structure may be good also as multiplex quantum well structure of having two or 
more well layers B, and as shown in (c), any are sufficient as it, as shown in (b) also as single quantum well structure 
having one layer of well layers B. drawing - with 0.5(aluminum0.7Ga0.3) In0.5P mixed crystal, 0.5 
(aluminum0.5Ga0.5) In0.5P mixed crystal constitutes a barrier layer A, and 0.5(aluminum0.2Ga0.8) In0.5P mixed 
crystal constitutes the well layer B for each cladding layer of p mold and n mold, respectively. In addition, the 
thickness of a barrier layer A can make only what touches a cladding layer about 500A, and others can be made into 
about 60A. Moreover, the well layer B can be made into about 50A. 

[0036] As mentioned above, although the gestalt of operation of this invention was shown, this invention can add 
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various amelioration or modification, unless it is not limited to this at all and deviates from the items mentioned of a 
claim. For example, with the above-mentioned operation gestalt, although the luminous layer section was formed wi 
AlGalnP mixed crystal or AlGalnN mixed crystal, GaP, GaAsP, or AlGaAs may form the luminous layer section wi 
other compound semiconductors, and the effectiveness of this invention described above also in this case can be 
attained. 

[Translation done.] 



g eg b eb eg e e 



Page 1 o 



* NOTICES * 

JPO and NCIPI are not responsible for any 
'damages caused by the use of this translation. 

J. This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, when the transparence conductive layer which consists of ITO 
was formed on the current diffusion layer 107 which consists of AlGaAs mixed crystal according to the place which 
this invention persons examined, it turned out that the contact resistance of a transparence conductive layer and the 
current diffusion layer 107 tends to become high, and it is hard that it comes to avoid decline in the luminous efficien 
by series resistance increase. 

[0008] It is by adopting the component structure which can make contact resistance of this electrode small to offer th 
light emitting device which can improve optical fetch effectiveness while an oxide transparent electrode layer is used 
for this invention as an electrode for a luminescence drive. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram showing an example of the light emitting device of this invention by the laminate 
structure. 

[Drawing 2] The mimetic diagram showing example of another of the light emitting device of this invention by the 
laminated structure. 

[Drawing 3] The mimetic diagram showing the production process of the light emitting device of drawing 1 . 
[Drawing 4] The mimetic diagram following drawing 3 . 

[Drawing 5] The mimetic diagram showing the example of the component structure in which the electrode junctiona 
zone and the oxide transparent electrode layer were formed only on the first Lord front face of the luminous layer 
section. 

[Drawing 6] The mimetic diagram showing the example of the component structure which inserted the reflecting lay 
in the second Lord front-face side of an optical fetch layer in drawing 5 . 

[Drawing 7] The explanatory view showing the conventional structure and the conventional trouble of a light emittin 
device. 

[Drawing 8] The mimetic diagram showing the example of the component structure in which the interlay er was form 
between the electrode junctional zone and the cladding layer. 

[Drawing 9] The I-V property Fig. showing each VF value at the time of preparing various kinds of electrode junctio 
zones between AlGalnP and an ITO electrode layer. 

[Drawing 10] The mimetic diagram of the barrier layer which has quantum well structure. 
[Description of Notations] 

4 N Mold AlGalnP Cladding Layer (Second Conductivity-Type Cladding Layer) 

5 AlGalnP Barrier Layer 

6 P Mold AlGalnP Cladding Layer (First Conductivity-Type Cladding Layer) 

7 InGaAs Layer (Electrode Junctional Zone) 

8 ITO Electrode Layer (Oxide Transparent Electrode Layer) 

9 InGaAs Layer (Electrode Junctional Zone) 

10 ITO Electrode Layer (Oxide Transparent Electrode Layer) 
24 Luminous Layer Section 

104 N Mold AlGalnN Cladding Layer (Second Conductivity-Type Cladding Layer) 

105 AlGalnN Barrier Layer 

106 P Mold AlGalnN Cladding Layer (First Conductivity-Type Cladding Layer) 
5051,1 00,200 Light emitting device 



[Translation done.] 
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[Drawing 1] 
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[Drawing 6] 
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[Drawing 8] 
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